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three aim to offer the same functionality — namely, 
the ability to store objects and other complex data 
types. In addition, all three types of products will 
invariably get drawn into the struggle between 
centralized, mainframe-oriented networks and 
newer client-server architectures, many of which 
will be designed with object-oriented techniques. 

In other words, the most successful product will not 
succeed on its own merits alone, but on how well it 
is able to mesh with other products and general in¬ 
dustry trends that will be played out during the next 
three to five years. 

Hardware vendors have usually let smaller com¬ 
panies pioneer new database technologies and then 
later offer their own database systems when the 
market becomes more mature. It has certainly hap¬ 
pened in the relational database market and we ex¬ 
pect that it will happen in the OODBMS market as 
well. Thus, we expect that some of the most suc¬ 
cessful of the current crop of OODBMS companies 
will be acquired by hardware vendors who will 
revise their products and offer them under their 
own name at some point in the late 1990s. It’s just 
another way of saying that the OODBMS market is 
still young. 

TRENDS AND NEWS BRIEFS _ 

ParcPIace and Rational to Add Compatibility 
to C++ Programming Environment and 
Object-Oriented Analysis and Design Tool 

ParcPIace, vendor of the ObjectWorks/C++ 
programming system, and Rational, seller of the 
object-oriented analysis and design (OOA&D) tool 
Rose, have announced plans to make their systems 
compatible. 

The agreement between ParcPIace and Rational 
will help streamline 00 development by allowing 
developers to perform analysis and design using 
Rose and then translate their designs into C++ ap¬ 
plication code using ObjectWorks/C++ program¬ 
ming language facilities. In addition, current 
ObjectWorks/C++ users will be able to import exist- 


If we were asked for our personal advice, we’d 
probably suggest that you experiment with two or 
three different products and put off any major com¬ 
mitment. But do begin to leam about the technol¬ 
ogy. There will be a period yet when most 
companies will continue to rely on relational 
databases, and there will be a longer period when 
companies will rely on extended relational 
databases, but the age of real OODBMSs has 
begun, and by the end of this decade every major 
corporation will have a rapidly growing need for 
databases that can handle complex data types. 
Before the end of the decade, most major com¬ 
panies will realize that they need more than the 
patched-up relational databases will be able to pro¬ 
vide and they will begin converting to OODBMS 
products in a serious way. The time to start learn¬ 
ing about how to use OODBMS products is now. 


OOS will be publishing a list of all of the fielded 
OODBMS systems that we know about later this 
year. If any reader knows of such a system, we 
would certainly appreciate your letting us know 
about your experience. Please contact Curt or 
Paul at (415) 861-1660. 


ing C++ code into Rose so they can review and up¬ 
date their application design. 

The two products will remain separate, but will 
enable users with both to design on one and 
generate code with the other. 

Presently, Rose helps facilitate the development 
and documentation of the OOA&D process by al¬ 
lowing developers to diagram 00 applications 
(using Booch notation) and then print out the 
desired documentation. However, it provides no 
language facilities for writing code. ObjectWorks, 
on the other hand, supports 00 development with 
editors, class libraries, and a programming lan¬ 
guage environment, but it provides very little in the 
way of supporting OOA&D. Compatibility be- 
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tween ObjectWorks and Rose should help automate 
the process of moving from design to code. 

We have argued for some time that in the long 
run, 00 application developers would prefer to 
work in an “00 CASE tool” environment complete 
with OOA&D capabilities as well as facilities for 
code generation. Although ParcPlace and 
Rational’s announcement is not offering such a 
fully integrated environment — rather, only com¬ 
patibility between their respective systems — it is a 
step in the right direction. 

ObjectWorks/C++ and Rose operate in Unix en¬ 
vironments. Both intend to support IBM’s 
Software Development Environment Work- 
Bench/6000. 

For more information, contact: ParcPlace Sys¬ 
tems, 1550 Plymouth Street, Mountain View, CA 
94043, USA; (415) 691-6700; or Rational, 3320 
Scott Blvd., Santa Clara, CA 95054, USA; (408) 
496-3700. 

Lucid Announces Energize; Uses 
ObjectStore for DB/Repository 

Lucid announced the release of the Energize 
C++/C Programming System for Sun 
SPARCstations. Written in C++, Energize is 
designed for C++ and C users and is well-integrated 
with the standard Unix programming environment. 
Energize includes various features that facilitate 
00 development — such as incremental compila¬ 
tion and linking to decrease the amount of time a 
programmer must wait when making changes to a 
program — and facilities that allow developers to 
navigate easily through an entire program in order 
to understand code structure and isolate problems. 

Of particular interest is Lucid’s use of Object 
Design’s ObjectStore OODBMS. Included in the 
Energize programming system is a run-time version 
of ObjectStore OODBMS that functions as the 
system’s DB/Repository. 

We recently spoke with the folks at Lucid and 
discussed their choice of an OODBMS. It seems 


that during early work on the development environ¬ 
ment, the programming team first experimented 
with a traditional record-and-query-based DB in an 
attempt to implement persistence with a “home 
grown” object-based system. However, they quick¬ 
ly became aware that the performance of the file in¬ 
terface was not adequate for the environment’s 
essential requirement—the fast retrieval and up¬ 
date of many small and tightly connected objects. 
For this reason and others, Lucid decided on an 
OODBMS implementing a fast navigational object 
retrieval scheme rather than a query-based scheme. 
ObjectStore’s Object Design fit the bill because it 
offered Lucid the fast page-based, rather than 
record-based, implementation of data retrieval and 
update they desired. 

The use of an OODBMS with the Energize 
Programming System provides two primary 
benefits. First, it serves as a long-term storage 
mechanism for all the information about the pro¬ 
gram under development that is gathered by the 
various tools. The OODBMS is frequently updated 
so that if a machine crashes or users simply shut 
down for the day, they can restart where they left 
off. In most systems, the programmer has to restart 
and recreate lost information in order to return to 
the previous state of the program. 

A second benefit of using an OODBMS as op¬ 
posed to a standard file system or RDBMS is that it 
allows for very fast access to objects acquired by 
the tools and passed on to the server. Along with 
other performance improvements, this provides the 
user the ability to navigate through very large 
programs with little or no performance degradation. 

Lucid’s use of ObjectStore is a good example of 
a growing trend in which vendors of 00 develop¬ 
ment environments/tools integrate their systems 
into or alongside OODBMSs (as revealed in Table 
1 of our lead article). However, outside of Rational 
(which has developed its OOA&D Rose on top of 
Versant), most vendors have up until this time only 
provided compatibility for their 00 environments 
with OODBMS vendors’ products. 
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Energize is available for SPARCstations and 
will be ported to other Unix workstation platforms 
over the next 12 months. The price for a 5-person 
workgroup version is $16,250; a 10-person 


CALENDAR 

The following conferences and seminars should 
be of interest to those involved in the commercial 
application of object-oriented technologies. ** Indi¬ 
cates that the conference will be a major gathering 
of 00 people and a good place to get an overview 
of the field. 

1992 North America 

February 18-22. CASE World ’92 Conference & 
Exposition. Santa Clara, California. Sponsored by 
Information Week, Dr. Dobb’s Journal, and DCI. 
Contact: DCI, 204 Andover Street, Andover, MA 
01810, USA; (508) 470-3880, Fax: (508) 470-0526. 
Will feature workshops and seminars on all aspects 
of CASE development, including Open Systems, 
OOP, C++ development, and more. 

February 23-28. Software Development ’92. Santa 
Clara, California. Contact: Software Development 
Conference Group, 600 Harrison Street, San Fran¬ 
cisco, CA 94107, USA; (415) 905-2741, Fax: (415) 
905-2222. 

March 23-26. DB/Expo ’92. San Francisco, Califor¬ 
nia Contact: Pat Lucas, Lucas Communications, 289 
So. San Antonio Road, Ste. 204, Los Altos, CA 
94022, USA; (415) 941-8440, Fax: (415) 941-2066. 
Focus will be on the application of database and as¬ 
sociated technologies, CASE, distributed environ¬ 
ments, OOPS for solving corporate computing 
problems. Speakers include: Phillipe Kahn, Presi¬ 
dent, Borland Inter national: Charles Bachman, 
Chairman, Bachman Info Systems; Phil Neches, 
Senior VP, NCR Corp.; and Colin White, Con¬ 
ference Coordinator and President, Database As¬ 
sociates. Will also feature product vendors. 

April 12-15. Borland International Developers 
Conference. Monterey, California. Contact: Bor¬ 


workgroup is $29,750. Additional discounts are 
available. 

For more information, contact: Lucid Inc., 707 
Laurel Street, Menlo Park, CA 94025, USA; (415) 
329-8400. 


land International Developers Conference, CT 
Meeting Planers, Inc., 731 Main Street, Ste. C3, 
Monroe, CT 06468, USA; (800) 942-8872 or (203) 
261-6227, Fax: (203) 261-3884. 

April 13-16. SCOOP West. Santa Clara, Califor¬ 
nia. Contact: SIGS Conferences, 588 Broadway, Ste. 
604, New York, NY 10012, USA; (212) 274-9135. 

May 4-5. The Pen-Based Computing Conference. 
Boston, Massachusetts. Contact DCI, 204 Andover 
Street, Andover, MA 01810, USA; (508) 470-3880, 
Fax: (508) 470-0526. Will feature products, market 
trends, hardware!software concerns, and develop¬ 
ment efforts. Sponsored by Digital Consulting In¬ 
ternational. 

May 4-6. ICOOMS ’92 International Conference 
on Object-Oriented Manufacturing Systems. 
Calgary, Alberta, Canada. Sponsored by the Univer¬ 
sity of Calgary and the Society for Computer Simu¬ 
lation. Contact: Douglas Norrie, Conference Chair¬ 
person, Division of Manufacturing Engineering, 
Faculty of Engineering, University of Calgary, 

2500 University Drive NW, Calgary, AB T2N 1N4, 
Canada; (403) 220-5787, Fax: (403) 282-8406. 

May 26-27. OMG Technical Committee Meeting 
(and Board of Directors Meeting). Austin, Texas. 
Contact: Object Management Group, (508) 820- 
4300, Fax: (508) 820-4303. 

July 6-10. CASE ’92, (Fifth International Workshop 
on CASE). (Will be held in conjunction with the 
CASE ’92 Tools Forum). Montreal, Quebec, Canada. 
Contact: Homa Taraji, Chairman, CASE ’92 Tools 
Forum, The Aerospace Corp., M8-026, P.O. Box 
92957, Los Angeles, CA 90009, USA; (213) 336- 
3450, Fax: (213) 336-3538. Will feature CASE re- 
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Table 1 — Commercial Object-Oriented Database Management Systems 

OODBMS 

Products and 

Vendors 

Data Management 

Storage Management 

Implementation 

Language 

DMML 

Data Modeling Support for: 

Support for: 

G-BASE (version 4.3) 
Object Databases Inc. 
228 Broadway 
Cambridge, MA 02139 
(617) 354-4220 

C++ 

• Language-inde¬ 
pendent seman¬ 
tic data model 

• Easily interfaces 
with C and C++ 

• Any language supporting 
external calls 

• Any object model through 
subclasses of metamodel 

• Multiple inheritance 

• No multimedia support 

• Standard two-phase commit approach 
for online transaction processing 

• Access to historical version 
without locking 

• Fault tolerance via object request 

• Supports heterogeneous classes 

GemStone 

(version 3.0) 

Servio Corp. 

14220 Harbor Bay 
Parkway, Suite 100 
Alameda, CA 94501 
(800) 243-9369 

c 

• Extended 
Smalltalk 

•C 

• C++ 

• Gemstone 
visual program¬ 
ming language 

• OPAL — extended 
Smalltalk-like paradigm 

• Limited schema 
evolution facilities 

• All data types are objects 

• Not strongly typed 

• Type checking at runtime 

• No composite objects 

• No multiple inheritance 

• Provided Smalltalk and 

C++ class libraries 

• Access to relational DBs 

• Serialized transactions 

• Persistent objects 

• Three locking modes: read, write, 
and exclusive 

• No version management 

• No change notification 

• Online full and incremental backup 

• Multi-policy versioning 

• Optimistic concurrency control 

IDB Object DB 

(version 1.1) 

Persistent Data 

Systems 

75 West Chapel Ridge 
Road 

Pittsburgh, PA 15238 
(412)963-1843 

c 

• C/IDL schema 
specification 
language 

• Implementations 
of operations 
written in C 

• Data access 
via API in C 

• Multiple inheritance 

• Dynamic loading/linking 
of schema and operations 

• Unique IDs for all objects 

• ASCII form import/export 
of all objects 

• Nested transactions 

• Read-only update 

• Persistent and nonpersistent 

• Three locking modes: examine, 
read, write 

• Transactions serialized 

• Versioning supports history and 
parallel alternatives 

• Storage allocator, garbage collection 

• No change notification 

ITASCA (version 2.0) 
Itasca Systems, Inc. 
7850 Metro Drive 

Suite 300 

Minneapolis, MN 55425 
(612) 851-3155 

C and Common 
Lisp 

• C or Common 

Lisp 

• Interfaces for 

C, C++, and Lisp 

• Dynamically 
loads C or 

Fortran into 
ITASCA methods 

• Multiple 
languages: 
object created 
using one 
language can 
be used with 
other languages 

• Datatyping optional 

• Library of utility classes, 
sites, collections, etc. 

• Complex, extensive 
composite objects 

• Multiple inheritance 

• Multimedia support 

• Dynamic schema 
modification w/out 
shutting down the DBMS 

• Refinement of kernel 
methods on a class basis 

• Short, long, and shared transactions 

• Persistent nested transactions 
serialized 

• Elaborate locking on object model 

• Passive and active change 
notification 

• Elaborate/extensible versioning 

• Application can be converted to 
multiple DBs at any time 

• Shared, distributed, and private DBs 

• Fully distributed with complete 
location transparency 

• Methods can be stored in DB as 
part of schema 

• Methods execute in DB server allow¬ 
ing multiple language execution 

O 2 (Version 3.2) 

O 2 Technology 

7 rue du Parc de Clagny 
78035 Versailles, France 
+33 1 30 84 77 77 

1 Kendall Square 

Suite 2200 

Cambridge, MA 0-2139 
(617) 621-7041 

C/C++ (2.1) 

•C, C++(2.1) 

• Generic collection construc¬ 
tors: set, list (flexible insert- 
able array), bag 

• Strongly typed 

• Complex values and objects 

• Multiple inheritance 

• Covariance of attributes 
and methods parameters 

• Referential integrity 

• Multiple schemas and DBs 

• Multimedia support 

• Persistent and nonpersistent trans¬ 
actions serialized 

• Read-only transactions 

• Two locking modes: read, write 

• DB administrator mode: no-lock 

• Index management for collection of 
complex values 

• Cluster management 

• Versioning 


© 1992 Harmon Associates. All rights reserved. Unauthorized protocopying, faxing, or scanning is illegal. 




4 


For more information about Object Oriented Strategies, call (617) 648-8700; 

in North America call (800) 888-8939 


VOLUME II, NO. 2 
































OBJECT-ORIENTED STRATEGIES 




FEBRUARY 1992 



three aim to offer the same functionality — namely, 
the ability to store objects and other complex data 
types. In addition, all three types of products will 
invariably get drawn into the struggle between 
centralized, mainframe-oriented networks and 
newer client-server architectures, many of which 
will be designed with object-oriented techniques. 

In other words, the most successful product will not 
succeed on its own merits alone, but on how well it 
is able to mesh with other products and general in¬ 
dustry trends that will be played out during the next 
three to five years. 

Hardware vendors have usually let smaller com¬ 
panies pioneer new database technologies and then 
later offer their own database systems when the 
market becomes more mature. It has certainly hap¬ 
pened in the relational database market and we ex¬ 
pect that it will happen in the OODBMS market as 
well. Thus, we expect that some of the most suc¬ 
cessful of the current crop of OODBMS companies 
will be acquired by hardware vendors who will 
revise their products and offer them under their 
own name at some point in the late 1990s. It’s just 
another way of saying that the OODBMS market is 
still young. 

TRENDS AND NEWS BRIEFS _ 

ParcPIace and Rational to Add Compatibility 
to C++ Programming Environment and 
Object-Oriented Analysis and Design Tool 

ParcPIace, vendor of the Object Works/C++ 
programming system, and Rational, seller of the 
object-oriented analysis and design (OOA&D) tool 
Rose, have announced plans to make their systems 
compatible. 

The agreement between ParcPIace and Rational 
will help streamline 00 development by allowing 
developers to perform analysis and design using 
Rose and then translate their designs into C++ ap¬ 
plication code using ObjectWorks/C++ program¬ 
ming language facilities. In addition, current 
ObjectWorks/C++ users will be able to import exist- 


If we were asked for our personal advice, we’d 
probably suggest that you experiment with two or 
three different products and put off any major com¬ 
mitment. But do begin to leam about the technol¬ 
ogy. There will be a period yet when most 
companies will continue to rely on relational 
databases, and there will be a longer period when 
companies will rely on extended relational 
databases, but the age of real OODBMSs has 
begun, and by the end of this decade every major 
corporation will have a rapidly growing need for 
databases that can handle complex data types. 
Before the end of the decade, most major com¬ 
panies will realize that they need more than the 
patched-up relational databases will be able to pro¬ 
vide and they will begin converting to OODBMS 
products in a serious way. The time to start learn¬ 
ing about how to use OODBMS products is now. 


OOS will be publishing a list of all of the fielded 
OODBMS systems that we know about later this 
year. If any reader knows of such a system, we 
would certainly appreciate your letting us know 
about your experience. Please contact Curt or 
Paul at (415) 861-1660. 


ing C++ code into Rose so they can review and up¬ 
date their application design. 

The two products will remain separate, but will 
enable users with both to design on one and 
generate code with the other. 

Presently, Rose helps facilitate the development 
and documentation of the OOA&D process by al¬ 
lowing developers to diagram 00 applications 
(using Booch notation) and then print out the 
desired documentation. However, it provides no 
language facilities for writing code. ObjectWorks, 
on the other hand, supports 00 development with 
editors, class libraries, and a programming lan¬ 
guage environment, but it provides very little in the 
way of supporting OOA&D. Compatibility be- 
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tween ObjectWorks and Rose should help automate 
the process of moving from design to code. 

We have argued for some time that in the long 
run, 00 application developers would prefer to 
work in an “00 CASE tool” environment complete 
with OOA&D capabilities as well as facilities for 
code generation. Although ParcPlace and 
Rational’s announcement is not offering such a 
fully integrated environment — rather, only com¬ 
patibility between their respective systems — it is a 
step in the right direction. 

ObjectWorks/C-H- and Rose operate in Unix en¬ 
vironments. Both intend to support IBM’s 
Software Development Environment Work- 
Bench/6000. 

For more information, contact: ParcPlace Sys¬ 
tems, 1550 Plymouth Street, Mountain View, CA 
94043, USA; (415) 691-6700; or Rational, 3320 
Scott Blvd., Santa Clara, CA 95054, USA; (408) 
496-3700. 

Lucid Announces Energize; Uses 
ObjectStore for DB/Repository 

Lucid announced the release of the Energize 
C++/C Programming System for Sun 
SPARCstations. Written in C++, Energize is 
designed for C++ and C users and is well-integrated 
with the standard Unix programming environment. 
Energize includes various features that facilitate 
00 development — such as incremental compila¬ 
tion and linking to decrease the amount of time a 
programmer must wait when making changes to a 
program — and facilities that allow developers to 
navigate easily through an entire program in order 
to understand code structure and isolate problems. 

Of particular interest is Lucid’s use of Object 
Design’s ObjectStore OODBMS. Included in the 
Energize programming system is a run-time version 
of ObjectStore OODBMS that functions as the 
system’s DB/Repository. 

We recently spoke with the folks at Lucid and 
discussed their choice of an OODBMS. It seems 


that during early work on the development environ¬ 
ment, the programming team first experimented 
with a traditional record-and-query-based DB in an 
attempt to implement persistence with a “home 
grown” object-based system. However, they quick¬ 
ly became aware that the performance of the file in¬ 
terface was not adequate for the environment’s 
essential requirement — the fast retrieval and up¬ 
date of many small and tightly connected objects. 
For this reason and others, Lucid decided on an 
OODBMS implementing a fast navigational object 
retrieval scheme rather than a query-based scheme. 
ObjectStore’s Object Design fit the bill because it 
offered Lucid the fast page-based, rather than 
record-based, implementation of data retrieval and 
update they desired. 

The use of an OODBMS with the Energize 
Programming System provides two primary 
benefits. First, it serves as a long-term storage 
mechanism for all the information about the pro¬ 
gram under development that is gathered by the 
various tools. The OODBMS is frequendy updated 
so that if a machine crashes or users simply shut 
down for the day, they can restart where they left 
off. In most systems, the programmer has to restart 
and recreate lost information in order to return to 
the previous state of the program. 

A second benefit of using an OODBMS as op¬ 
posed to a standard file system or RDBMS is that it 
allows for very fast access to objects acquired by 
the tools and passed on to the server. Along with 
other performance improvements, this provides the 
user the ability to navigate through very large 
programs with little or no performance degradation. 

Lucid’s use of ObjectStore is a good example of 
a growing trend in which vendors of 00 develop¬ 
ment environments/tools integrate their systems 
into or alongside OODBMSs (as revealed in Table 
1 of our lead article). However, outside of Rational 
(which has developed its OOA&D Rose on top of 
Versant), most vendors have up until this time only 
provided compatibility for their 00 environments 
with OODBMS vendors’ products. 
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Energize is available for SPARCstations and 
will be ported to other Unix workstation platforms 
over the next 12 months. The price for a 5-person 
workgroup version is $16,250; a 10-person 


workgroup is $29,750. Additional discounts are 
available. 

For more information, contact: Lucid Inc., 707 
Laurel Street, Menlo Park, CA 94025, USA; (415) 
329-8400. 


CALENDAR 

The following conferences and seminars should 
be of interest to those involved in the commercial 
application of object-oriented technologies. ** Indi¬ 
cates that the conference will be a major gathering 
of OO people and a good place to get an overview 
of the field. 

1992 North America 

February 18-22. CASE World ’92 Conference & 
Exposition. Santa Clara, California. Sponsored by 
Information Week, Dr. Dobb’s Journal, and DCI. 
Contact: DCI, 204 Andover Street, Andover, MA 
01810, USA; (508) 470-3880, Fax: (508) 470-0526. 
Will feature workshops and seminars on all aspects 
of CASE development, including Open Systems, 
OOP, C+ + development, and more. 

February 23-28. Software Development ’92. Santa 
Clara, California. Contact: Software Development 
Conference Group, 600 Harrison Street, San Fran¬ 
cisco, CA 94107, USA; (415) 905-2741, Fax: (415) 
905-2222. 

March 23-26. DB/Expo ’92. San Francisco, Califor¬ 
nia Contact: Pat Lucas, Lucas Communications, 289 
So. San Antonio Road, Ste. 204, Los Altos, CA 
94022, USA; (415) 941-8440, Fax: (415) 941-2066. 
Focus will be on the application of database and as¬ 
sociated technologies, CASE, distributed environ¬ 
ments, OOPS for solving corporate computing 
problems. Speakers include: Phillipe Kahn, Presi¬ 
dent, Borland International; Charles Bachman, 
Chairman, Bachman Info Systems; Phil Neches, 
Senior VP, NCR Corp.; and Colin White, Con¬ 
ference Coordinator and President, Database As¬ 
sociates. Will also feature product vendors. 

April 12-15. Borland International Developers 
Conference. Monterey, California. Contact: Bor¬ 


land International Developers Conference, CT 
Meeting Planers, Inc., 731 Main Street, Ste. C3, 
Monroe, CT 06468, USA; (800) 942-8872 or (203) 
261-6227, Fax: (203) 261-3884. 

April 13-16. SCOOP West. Santa Clara, Califor¬ 
nia. Contact: SIGS Conferences, 588 Broadway, Ste. 
604, New York, NY 10012, USA; (212) 274-9135. 

May 4-5. The Pen-Based Computing Conference. 
Boston, Massachusetts. Contact DCI, 204 Andover 
Street, Andover, MA 01810, USA; (508) 470-3880, 
Fax: (508) 470-0526. Will feature products, market 
trends, hardware/software concerns, and develop¬ 
ment efforts. Sponsored by Digital Consulting In¬ 
ternational. 

May 4-6. ICOOMS ’92 International Conference 
on Object-Oriented Manufacturing Systems. 
Calgary, Alberta, Canada. Sponsored by the Univer¬ 
sity of Calgary and the Society for Computer Simu¬ 
lation. Contact: Douglas Norrie, Conference Chair¬ 
person, Division of Manufacturing Engineering, 
Faculty of Engineering, University of Calgary, 

2500 University Drive NW, Calgary, AB T2N 1N4, 
Canada; (403) 220-5787, Fax: (403) 282-8406. 

May 26-27. OMG Technical Committee Meeting 
(and Board of Directors Meeting). Austin, Texas. 
Contact: Object Management Group, (508) 820- 
4300, Fax: (508) 820-4303. 

July 6-10. CASE ’92, (Fifth International Workshop 
on CASE). (Will be held in conjunction with the 
CASE ’92 Tools Forum). Montreal, Quebec, Canada. 
Contact: HomaTaraji, Chairman, CASE ’92 Tools 
Forum, The Aerospace Corp., M8-026, P.O. Box 
92957, Los Angeles, CA 90009, USA; (213) 336- 
3450, Fax: (213) 336-3538. Will feature CASE re- 
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searchers, vendors, and users interested in the ad¬ 
vancing CASE industry. 

** July 20-23. Object World. San Francisco, 
California. Sponsored by the Object Management 
Group. Contact: Object World, c/o World Expo 
Corp., P.O. Box 9107, Framingham, MA 01701- 
9107, USA; (800) 225-4698 or (508) 879-6700, 

Fax: (508) 872-8237. Will feature seminars and 
major vendors. Focus will be on object technology 
as the key to competitive advantage in the 1990s. 

** October 18-22. OOPSLA ’92 (Seventh Annual 
Conference on Object-Oriented Programming Sys¬ 
tems, Languages, and Applications). Vancouver, 
British Columbia, Canada. Sponsor: ACM. Contact: 
OOPSLA ’92, Tektronix, M/S 47-786, P.O. Box 
500, Beaverton, OR 97077, USA; (503) 627-3045. 

1992 International 

March 18-19. OMG Technical Committee Meet¬ 
ing. Belfast, Northern Ireland. Contact: Object 
Management Group, (508) 820-4300, Fax: (508) 
820-4303. 

March 30-April 2. TOOLS Europe ’92 (Technology 
of Object-Oriented Systems & Languages). 
Dortmund, Germany. In USA contact: Burghardt 
Tendrich, TOOLS Europe ’92,270 Stork Road, 

Ste. 7, Goleta, CA 93117, USA; (805) 685-1006, 
Fax: (805) 685-6869. In Europe contact: TOOLS/ 
SQL, 104 rue Castagnary, 75015 Paris, France; +33 
1 45 32 58 80, Fax: +33 1 45 32 58 81. Topics will 
include: OO analysis and design, management and 
training issues, experience report, and others. 

May 11-13. Object Expo. Munich, Germany. 
Contact: SIGS Conferences, 588 Broadway, Ste. 
604, New York, NY 10012, USA; (212) 274-9135. 

June 16-18. Software Development ’92 (The 
Software Tools Show). Wembley, UK. Contact: 
Blenheim Online, Blenheim House, Ash Hill Drive, 
Pinner, Middlesex HA 2AE, UK; + 44 81 868 
4466, Fax: +44 81 866 5691. 

June 29-July 3. ECOOP ’92. Utrecht, The Nether¬ 
lands. Sponsors include the Software Engineering 
research Center, DND, George Heeg Smalltalk-80- 


Systems, Austrian Computer Society, Swiss Com¬ 
puter Society, and the Object Management Group. 
Contact: Gert Florijn, Software Engineering Research 
Center, P.O. Box 424,3500 AK Utrecht, The 
Netherlands; +31 30 322640, Fax: +31 30 341249. 

October 28-30. Third Eurographics Workshop 
On Object-Oriented Graphics. Champery, Swit¬ 
zerland. Sponsored by the Universite de Geneve, 
Centre Universitaire d’lnformatique. Contact: 
Eurographics Workshop on Object-Oriented 
Graphics, Centre Universitaire d’lnformatique, 12 
me du Lac, CH-1207 Geneva, Switzerland; +41 22 
787 65 86, Fax: +41 22 735 39 05. 

** Dec 7-11. Toulouse ’92 (Fifth International 
Conference on Software Engineering & Its Applica¬ 
tions). Sponsored by Cigref, SEE, and Syntec-In- 
formatique. Contact: EC2,269 me de La Garenne, 
92024 Nanterre Cedex, France; +331 4780 7000, 
Fax:+331 4780 6629. 
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